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Description 

The  present  invention  relates  to  a  method  for  thick- 
ening  lime  sludge  with  a  drum  filter  according  to  which 
lime  sludge  is  thickened  on  a  filtering  layer  formed  of  the  s 
lime  sludge  on  the  surface  of  a  filter  drum  partly 
immersed  in  a  vat  containing  lime  sludge. 

Conventionally,  a  lime  sludge  having  a  dry-solids 
content  of  approx.  25%  is  thickened  to  a  dry-solids  con- 
tent  of  70  -  85%  with  a  drum  vacuum  filter,  prior  to  sup-  10 
plying  the  lime  sludge  to  a  lime  sludge  reburning  kiln.  At 
the  beginning  of  the  filtering  process,  a  so-called  precoat 
filter  layer  of  the  lime  sludge  is  formed  on  the  surface  of 
the  filter  drum,  the  thickness  of  the  layer  being  normally 
10  -  20mm.  A  scraper  is  used  for  scraping  off  the  dried  is 
lime  sludge  from  the  surface  of  the  precoat.  The  dried 
lime  sludge  falls  onto  a  conveyor  and  further  onto  a  feed 
screw  which  introduces  the  dried  lime  sludge  into  a  lime 
sludge  reburning  kiln. 

The  surface  layer  of  the  precoat  becomes  clogged  20 
while  the  filtering  proceeds  and  it  must  be  removed  from 
time  to  time.  The  method  normally  used  is  to  move  an 
automatic  scraper  gradually  inwards  according  to  a  cer- 
tain  program  whereby  the  clogged  surface  layer  is 
removed.  After  the  scraper  has  moved  in  several  steps  25 
closer  to  the  drum  the  whole  precoat  is  removed  and  a 
new  precoat  formed. 

All  the  movements  of  the  scraper  described  above 
and  the  removal  of  the  precoat  from  the  surface  of  the 
drum  result  in  disturbances  in  the  operation  of  the  lime  30 
sludge  reburning  kiln.  After  the  scraper  has  moved,  the 
filtering  of  the  lime  sludge  is  more  efficient  and  the  lime 
sludge  volume  bigger  for  a  time.  Usually  also  the  dry- 
solids  content  of  the  lime  sludge  is  higher  after  a  move- 
ment  of  the  scraper,  which  results  in  a  change  in  the  35 
operation  of  the  lime  sludge  reburning  kiln.  When  the 
whole  precoat  is  renewed  the  supply  of  lime  sludge  to 
the  kiln  is  stopped  for  a  while  which  causes  a  major  dis- 
turbance  in  the  kiln.  Typically,  the  precoat  is  replaced 
once  a  shift  or  three  times  during  24  hours.  During  a  40 
longer  period  of  time,  the  filter  cloth  becomes  so  badly 
clogged  that  it  must  be  washed  either  with  an  acid  or  with 
a  high-pressure  washer.  This  operation  also  causes  a 
longer  disturbance  or  a  cut  in  the  production  of  the  lime 
sludge  reburning  kiln.  45 

In  US-A-3,521  ,751  of  T.H.  Holthius  a  drum  with  per- 
forated  surface  1  is  rotatable  through  a  trough  2  contain- 
ing  a  mixture  3  and  a  filter  cake  4  builds  up  of  which  the 
outer  layer  6  is  removed  by  a  knife  5  leaving  part  of  the 
cake  as  a  filtering  layer  7  which  eventually  becomes  so 
clogged  and  is  periodically  removed  by  nozzle  8  below 
the  surface  of  the  mixture  and  removed  via  suction  noz- 
zle  and  discharge  pipe  9.  The  loose  material  which  has 
been  removed  thus  has  to  be  prevented  from  becoming 
mixed  with  the  mixture  in  the  trough  2  which  is  not  the  ss 
case  in  the  present  invention. 

It  is  an  object  of  the  present  invention  to  provide  an 
improved  method  for  thickening  lime  sludge. 

According  to  the  present  invention  there  is  provided 
a  method  of  thickening  lime  sludge  with  a  drum  filter 
according  to  which  method  the  lime  sludge  is  thickened 
on  a  precoat  filter  layer  of  the  lime  sludge  formed  on  the 
surface  of  a  filter  drum  which  is  partially  immersed  in  a 
vat  containing  lime  sludge,  characterized  in  that  the  pre- 
coat  filter  layer  is  subject  to  a  liquid  jet  from  above  the 
surface  of  the  lime  sludge  in  the  vat  for  removing  a  strip 
at  a  time  from  the  precoat  filter  layer  by  means  of  said 
liquid  jet  reciprocating  continuously  in  the  longitudinal 
direction  of  the  drum. 

High-pressure  nozzles,  two  far  example,  are  pro- 
vided  under  the  scraper  in  such  a  way  that  one  of  the 
nozzles  breaks  the  precoat  and  drops  it  into  the  vat  and 
the  other  nozzle  washes  the  filter  cloth  clean.  The  pres- 
sure  of  the  water  in  the  nozzles  is  approx.  50  -  100  bar 
which  gives  a  very  good  cleaning  effect.  The  nozzle 
spreads  the  jet  in  such  a  way  that  the  precoat  is  removed 
from  a  strip  of  1  0  -  50  mm  in  width  and  the  same  area  of 
filter  cloth  is  washed  at  a  time. 

The  washing  nozzles  are  installed  in  a  rackdesigned 
for  displacing  the  nozzles  in  the  lateral  direction.  The 
nozzles  are  continuously  reciprocated  in  the  longitudinal 
direction  of  extension  of  the  drum  which  continuously 
renews  the  precoat  and  washes  the  filter  cloth. 

Advantages  of  continuous  high-pressure  water 
scraping  are:- 

the  dry-solids  content  of  the  lime  sludge  from  the 
lime  sludge  filter  to  the  lime  sludge  reburning  kiln  is 
maintained  continuously  uniform  which  allows  con- 
stant  operation  of  the  kiln; 
change  of  precoat  is  not  necessary  as  the  precoat 
is  renewed  continuously  a  strip  at  a  time.  Distur- 
bances  in  the  reburning  kiln  due  to  a  change  of  pre- 
coat  are  avoided. 
there  is  no  need  to  interrupt  filtering  for  washing  of 
the  filter  cloth. 

The  invention  is  described  more  closely,  by  way  of 
example,  with  reference  to  the  accompanying  drawing 
which  illustrates  schematically  an  embodiment  of  the 
invention  and  in  which:- 

Fig.  1  is  a  cross-sectional  view  of  the  apparatus;  and 
Fig.  2  is  a  side  view  of  the  apparatus  partly  in  sec- 
tion. 

The  Figures  illustrate  a  drum  vacuum  filter  compris- 
ing  a  drum  2  mounted  on  a  shaft  4.  The  shell  of  the  drum 
is  composed  of  a  perforated  plate  6  covered  with  a  filter 
cloth  8.  The  drum  is  partly  immersed  in  a  vat  1  2  contain- 
ing  lime  sludge  10,  the  vat  being  provided  with  an  inlet 
1  3  via  which  lime  sludge  is  introduced  into  the  vat  with  a 
dry-solids  content  of  20  -  25  %  for  filtering.  The  drum  is 
connected  to  a  vacuum  system  via  an  end  of  the  shaft, 
i.e.  the  hollow  end  14,  by  a  method  known  per  se. 

A  scraper  16  is  provided  adjacent  to  the  drum, 
extending  from  one  end  of  the  drum  to  the  other,  for 
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removing  dried  lime  sludge  from  the  surface  of  the  drum 
and  for  guiding  it  onto  an  adjacent  belt  conveyor  1  8  which 
transports  it  to  a  lime  sludge  reburning  kiln. 

There  are  two  high-pressure  washer  nozzles  20  and 
22  disposed  one  on  top  of  the  other  and  under  the 
scraper  and  both  mounted  to  be  reciprocally  displacea- 
ble  along  a  bar  24  extending  in  the  longitudinal  direction 
of  the  drum.  The  nozzles  are  connected  by  a  method 
known  per  se  to  a  drive  means  (not  illustrated)  which 
continuously  reciprocate  such  in  the  longitudinal  direc- 
tion  of  the  drum  from  its  one  end  to  the  other. 

When  the  drum  rotates  down  into  the  lime  sludge  in 
the  vat  the  lime  sludge  adheres  in  a  layer  onto  the  filter 
cloth.  The  partial  vacuum  in  the  drum  provides  the  pres- 
sure  difference  which  extracts  liquid  from  the  lime  sludge 
through  the  filter  cloth.  When  the  immersed  surface  of 
the  drum  is  rotated  up  from  the  lime  sludge  the  partial 
vacuum  results  in  liquid  extraction  from  the  lime  sludge 
layer  whereby  the  dry-solids  content  of  the  lime  sludge 
increases  remarkably.  The  liquid  separated  from  the  lime 
sludge,  i.e.  white  liquor,  is  removed  via  the  hollow  shaft 
of  the  drum. 

The  thickening  of  lime  sludge  is  preferably  per- 
formed  by  means  of  a  precoat  layer  26  formed  on  the 
surface  of  a  filter  drum,  i.e.  the  thickening  takes  place 
through  both  the  filter  cloth  and  a  filtering  lime  sludge 
layer  formed  on  the  filter  cloth.  The  scraper  16  scrapes 
lime  sludge  of  a  dry-solids  content  of  70  -  85  %  from  the 
surface  of  the  precoat  and  drops  it  onto  a  belt  conveyor 
1  8.  The  tip  of  the  scraper  1  6  is  kept  at  a  certain  constant 
distance  from  the  surface  of  the  drum  so  as  to  maintain 
a  precoat  thickness  of  approx.  10-15  mm. 

During  each  rotation  of  the  drum,  the  displaceable 
nozzles  20  and  22  move  under  the  scraper  and  remove 
a  part  of  the  precoat  layer.  The  water  jet  from  the  upper 
nozzle  20  breaks  the  precoat  and  causes  it  to  drop  into 
the  vat  1  2  and  the  lower  nozzle  22  washes  the  filter  cloth 
clean.  The  nozzles  are  provided  with  such  a  high  pres- 
sure,  for  example  1  00  bar,  that  a  good  cleaning  effect  is 
achieved.  The  nozzles  spread  the  water  jet  in  such  a  way 
that  the  precoat  is  removed  from  a  strip  of  50  mm  in  width 
at  a  time  and  the  same  area  of  filter  cloth  is  washed  at  a 
time. 

Claims 

1  .  A  method  of  thickening  lime  sludge  with  a  drum  filter 
according  to  which  method  the  lime  sludge  is  thick- 
ened  on  a  precoat  filter  layer  of  the  lime  sludge 
formed  on  the  surface  of  a  filter  drum  which  is  par- 
tially  immersed  in  a  vat  containing  lime  sludge,  char- 
acterized  in  that  the  precoat  filter  layer  is  subject  to 
a  liquid  jet  from  above  the  surface  of  the  lime  sludge 
in  the  vat  for  removing  a  strip  at  a  time  from  the  pre- 
coat  filter  layer  by  means  of  said  liquid  jet  recipro- 
cating  continuously  in  the  longitudinal  direction  of 
the  drum. 

2.  A  method  as  claimed  in  claim  1  ,  characterized  in  that 
the  removed  portion  of  the  filtering  layer  drops  into 
the  vat. 

5  3.  A  method  as  claimed  in  claim  2,  characterized  in  that 
the  filtering  layer  is  broken  with  one  liquid  jet  and  the 
surface  of  the  filter  drum  cleaned  with  another  liquid 
jet. 

10  4.  A  method  as  claimed  in  claim  3,  characterized  in  that 
the  filtering  layer  is  broken  and  the  surface  of  the 
drum  cleaned  with  a  high-pressure  liquid  jet. 

5.  A  method  as  claimed  in  claim  4,  characterized  in  that 
15  the  pressure  of  the  liquid  in  the  nozzles  is  50-100 

bar. 

6.  A  method  as  claimed  in  any  of  the  preceding  claims, 
characterized  in  that  a  strip  of  50  mm  in  width  of  the 

20  filtering  layer  is  removed  and  the  same  area  of  the 
filter  drum  is  cleaned  at  a  time. 

Patentanspruche 

25  1.  Verfahren  zur  Eindickung  von  Kalkschlamm  mit 
einem  Trommelfilter,  nach  welchem  Verfahren  der 
Kalkschlamm  auf  einer  aus  dem  Kalkschlamm  gebil- 
deten  Precoat-Schicht  auf  der  Oberflache  einer 
Trommel  gebildet  wird,  die  teilweise  in  einen  Kalk- 

30  schlamm  enthaltenden  Behalter  hineintaucht, 
dadurch  gekennzeichnet,  daB  die  Precoat-Filter- 
schicht  einem  Flussigkeitsstrahl  von  oberhalb  der 
Oberflache  des  Kalkschlamms  im  Behalter  auf  sol- 
che  Weise  ausgesetzt  ist  zur  Entfernung  jeweils 

35  eines  Streifens  von  der  Precoat-Schicht  mittels  des 
Flussigkeitsstrahls,  der  sich  kontinuierlich  in  der 
Langsrichtung  der  Trommel  hin  und  her  bewegt. 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
40  net,  daB  der  entfernte  Teil  der  Filtrierschicht  in  den 

Behalter  hineinfallt. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekennzeich- 
net,  daB  die  Filterungsschicht  mit  einem  Flussig- 

45  keitsstrahl  aufgebrochen  wird  und  die  Oberflache 
der  Filtertrommel  mit  einem  anderen  Flussigkeits- 
strahl  gereinigt  wird. 

4.  Verfahren  nach  Anspruch  3,  dadurch  gekennzeich- 
50  net,  daB  daB  die  Filterungsschicht  mit  einem  Flus- 

sigkeitsstrahl  aufgebrochen  wird  und  die  Oberflache 
der  Filtertrommel  mit  einem  anderen  Flussigkeits- 
strahl  gereinigt  wird. 

55  5.  Verfahren  nach  Anspruch  4,  dadurch  gekennzeich- 
net,  daB  der  Druckder  Flussigkeit  in  den  Dusen  bei 
50  bis  100  bar  liegt. 

45 
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6.  Verfahren  nach  einem  der  vorhergehenden  Ansprti- 
che,  dadurch  gekennzeichnet,  daB  ein  50  mm  brei- 
ter  Streifen  der  Filterungsschicht  entfernt  und  der 
gleiche  Bereich  der  Filtertrommel  gleichzeitig  gewa- 
schen  wird.  5 

Revendications 

1  .  Procede  d'epassissement  de  la  boue  residuaire  de 
chauxavecunfiltre  a  tambour,  suivantlequel  la  boue  10 
residuaire  de  chaux  est  epaissie  sur  une  sous-cou- 
che  f  iltrante  de  la  boue  de  caustif  ication  formee  sur 
la  surface  d'un  tambour  f  iltrant  qui  est  partiellement 
immerge  dans  une  cuve  contenant  de  la  boue  resi- 
duaire  de  chaux,  caracterise  en  ce  que  la  sous-cou-  is 
che  filtrante  est  soumise  a  un  jet  de  liquide 
provenant  d'en  haut  de  la  surface  de  la  boue  resi- 
duaire  dans  la  cuve  afin  d'enlever  une  bande  a  la 
fois  de  la  sous-couche  filtrante  au  moyen  dudit  jet 
de  liquide  qui  actionne  en  continu  un  mouvement  20 
alternatif  dans  la  direction  longitudinale  du  tambour. 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  la  portion  enlevee  de  la  couche  filtrante  tombe 
dans  la  cuve.  25 

3.  Procede  selon  la  revendication  2,  caracterise  en  ce 
que  la  couche  filtrante  est  brisee  avec  un  jet  de 
liquide  et  la  surface  du  tambour  f  iltrant  est  nettoyee 
a  I'aide  d'un  autre  jet  de  liquide.  30 

4.  Procede  selon  la  revendication  3,  caracterise  en  ce 
que  la  couche  filtrante  est  brisee  et  la  surface  du 
tambour  est  epuree  a  I'aide  d'un  jet  de  liquide  a 
haute  pression.  35 

5.  Procede  selon  la  revendication  4,  caracterise  en  ce 
que  la  pression  du  liquide  dans  les  buses  est  de  50 
-  100  bars. 

40 
6.  Procede  selon  I'une  quelconque  des  revendications 

precedentes,  caracterise  en  ce  que  une  bande,  qui 
fait  50  mm  de  large,  de  la  couche  filtrante  est  enle- 
vee  et  la  meme  etendue  du  tambour  f  iltrant  est  net- 
toyee  a  la  fois.  45 
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